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charges or removing negative charges from a metal or ion, it is
clear that in equation (1) zinc is oxidized and copper is reduced
and another way of explaining the reaction is to say that zinc has
a greater reduction potential than copper. The ejectro-chemical
series, therefore, may also be called the series of normal reduc-
tion potentials or, more briefly, the voltage series of the elements.
Moreover, the tendency of any equation of oxidation and reduc-
tion reaction to take place may be measured in terms of voltage
and the ions concerned may be assigned a place in the table;
for example, the tendency of ferrous ions to become ferric ions is
about the same as that of metallic copper to form cupric ions
and zinc will reduce ferric ions just about as readily as it will
precipitate copper.

When zinc is placed in copper sulfate solution, equation (1),
it is clear that a flow of electricity takes place and it is possible
to utilize this current as in the Daniell cell in which a strip of
zinc is placed in zinc sulfate solution and a strip of copper is
placed in copper sulfate solutions ; the two metals are connected
externally with a wire and the two solutions are in electrical
contact, being separated only in some such way as by a porous
wall which serves to hinder diffusion. If the copper sulfate
solution is kept away from the strip of zinc, no chemical reaction
takes place until the two metals are connected by the wire.
The conventional way of expressing the flow of current in this
cell is as follows:

In the external circuit

Zn/ZnS04/CuS04/Cu

In the solution

The arrow shows the positive to negative direction of the cur-
rent.1

1 The modern electron theory is based on the assumption that the flow
of electricity is really due to the movement of negatively-charged electrons
so that the current really flows in the negative to positive direction. The
chemist sometimes thinks of the positively-charged ions passing from the zinc
to the copper in the solution but the physicist thinks first of the positive
charges passing from the copper to the zinc on the wire. The chemist
thinks of zinc as positive because it forms ions with a positive charge; the
physicist remembers that the metal is left negative when the solution becomes
positive. Both points of view are correct but are confusing to the beginner.